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2.1. Bubble size measurement in the conduit 
,Q WKHH[SHULPHQWD URXQG WUDQVSDUHQWSOH[LJODVVSLSHZDVXVHG WRYLVXDOL]H WKHEXEEOHVL]H ,QRUGHU WR IUHH]H WKHEXEEOH
PRWLRQZLWKEDFNLOOXPLQDWLRQD$6752%27$&HOHFWURQLFVWURERVFRSHZDVXVHG7KHPDLQVSHFLDOW\RIWKLVGHYLFHLV
WKDW LW FDQ PHDVXUH DERXW  USP VSHHG ZLWK  DFFXUDF\ ZLWKLQ  V IODVK GXUDWLRQ ,Q RUGHU WR FDSWXUH WKH EDFN
VFDWWHUHG LOOXPLQDWHG LPDJHV D' KLJK SHUIRUPDQFH VLQJOH OHQV UHIOH[ 6/5 GLJLWDO FDPHUDZDV XVHG:LWK DPD[LPXP
PDJQLILFDWLRQUDWLRRI;PDFURSKRWRJUDSKVZHUHWDNHQE\D0LFUR1LNNRUPPIPLFURUHYHUVHOHQV7KLVPLFUR
UHYHUVH OHQV XVHV DQ LQWHUQDO KHOLFDO IRFXV PHFKDQLVP +RZHYHU WKLV KLJKO\ UDWHG OHQV LV QRW HQRXJK WR REWDLQ WKH GHVLUHG
PDJQLILFDWLRQ UDWLR 7KXV D %HOORZ XQLW 1LNRQ 3% ZDV XVHG IRU KLJKHU PDJQLILFDWLRQ ZKLFK FRPELQHV WR SURGXFH D
PDJQLILFDWLRQ UDWLR XS WR ;; 7KHUH DUH VHYHUDO SDUDPHWHUV VXFK DV FHQWURLG RI HDFK EXEEOH HFFHQWULFLW\PLQLPXP D[LV
OHQJWK PDMRU D[LV OHQJWK PLQLPXP GLDPHWHU PD[LPXP GLDPHWHU DQG WKH DUHD DYHUDJH EXEEOH PHDQ GLDPHWHU ZKLFK ZDV
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2.2. Average void fraction measurement in the conduit 
,Q WKH IHHGLQJ FRQGXLW D EDOO YDOYHZDV FRQWUROOHG SQHXPDWLFDOO\ WR VXGGHQO\ FORVH D VHFWLRQ  FP LQ OHQJWK'XULQJ
FORVLQJ WKH V\QFKURQL]DWLRQ WLPHEHWZHHQ WKH WZRYDOYHVZDVDERXWPV LQDYHUDJH7LPH WRRN WRFORVH WKH WZRYDOYHVZDV
DERXWPV)RUDLUWROLTXLGPDVVUDWLRRIDQGWKHV\QFKURQL]DWLRQHUURUEHWZHHQWKHYDOYHVZHUHDQG
UHVSHFWLYHO\&RQVLGHULQJXPLV WKHPL[WXUHYHORFLW\Į LV WKHYRLGIUDFWLRQDQGOF LV WKHFORVLQJ OHQJWK WKHV\QFKURQL]DWLRQ








7KHLQKRPRJHQHRXV(XOHULDQ±(XOHULDQWZRSKDVHPRGHOZDVXVHGLQWKHVLPXODWLRQ7KH506UHVLGXDOWDUJHWRI  u ZDV
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,WLVHYLGHQWIURP)LJEWKDWQR]]OH1KDVDPXFKKLJKHUZDWHUIORZYHORFLW\ZKHQFRPSDUHGWR1DQG17KLVIXUWKHU
VXSSRUWV WKH LGHD WKDW WKHZDWHU IORZ LV DQQXODU ,Q DQQXODU IORZ WKH DFWXDO GLDPHWHU DYDLODEOH IRU WKH DLU WR IORZ WKURXJK LV
FRQVWULFWHGGXHWRWKHZDWHUIORZRQWKHRXWVLGHRIWKHSLSHFDXVLQJDLUYHORFLW\WREHPXFKKLJKHULQWKHFHQWUHRIWKHSLSHWKDQ
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